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ABSTRACT: 

CHG DATEB1 999061 7 STATUS=0> A thin profile drawer slide apparatus 
(1)for 

slidably supporting a heavy drawer in an article of furniture, comprising 
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outside channels (20,40) for slidably attaching the apparatus to a drawer 
and 

an article off ffumiture, a plurality off bearings (70) slidably retained in the 
channel by parallel, opposed bearing retainers (30), and by a one-piece, 
generally **i"-shaped intermediate slide member (32) or retaining member 
unitarily fformed with top and bottom parallel raceway means (36A, 36B) ffor 
guiding the bearing retainers. Use of a single intermediate slide member 
(32) 

with raceways (36A, 36B) for four separate sets of bearings enables 
construction of a thin, strong drawer slide ffor carrying heavy loads. 
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I A thin profile drawer slide apparatus (1) for 
slldably supporting a heavy drawer in an article 
of furniture, comprising outskie channels 
(20,40) for slidabiy attaching the apparatus to a 
drawer and an artide of furniture, a pluralHy of 
bearings (70) slldably retained in the channel by 
parallei, opposed bearing retainers (30), and by 
a one-piece, generally "1 "-shaped intermediate 
slide member (32) or retaining member unitarily 
Ibnned with top and bottom parallel raceway 
means (36A, 36B) for guiding the bearing retain- 
ers. Use of a single Intermediate slide member 
(32) with raceways (36A, 368) for four separate 
sets of bearings enables construction of a thin, 
strong drawer slide for carrying heavy loads. 
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The present invention generally relates to slide 
mechanisms for drawers slidable in endosurss such 
as articles of furniture. The invention specifically re- 
lates to a thin-profile, three-part heavy-duty ball bear- 
ing drawer slide mechanism. 

To reduce friction and enable a drawer or sliding 
device to withstand a heavy load, slides for enclo- 
sures such as file cabinets and other furniture employ 
bearings to reduce wear. Specialized enclosures and 
furniture for medical, industrial, and engineering ap- 
plications often requires thin drawers and thin drawer 
slides. Such applications also require a heavy-duty 
slide. 

In a full-extension slide, two pairs of bearing ra- 
ceways (bearing travel surfeces) for four sets of ball 
bearings are usually required to bear a typical load. 
The use of four separate sets of bafl bearings poses 
obstacles to miniaturization of the slide. Furniture de- 
signers desire the slide to be thin in the horizontal or 
lateral direction, thereby enabling a drawer to be as 
wide as possible compared to the opening in which it 
slides. Moreover, designers want slides which are 
short in the vertical direction to keep the slide unob- 
trusive and cosmetically attractive, and to enable use 
with thin drawers. 

In most drawer slides of the priorart,thefoursep- 
arate ball bearing assemblies are aligned in pairs on 
two vertical axes. To make a drawer slide thin in the 
horizontal directton, designers have focused on mak- 
ing the relative vertical separatton of one pair of bear- 
ings narrower than the other. This enables the axes 
of the bearing pairs to become nearly ooDinear, result- 
ing in a thin slide. 

For example, U.S. Patent No. 5.022,768 (Baxter) 
discloses, in FIG. 1, a prior art slide mechanism in 
which the ball bearing pairs are on nearly collinear 
vertical axes. This results in a vertically tall slide 
which is expensive to manufacture and very obtrusive 
. ¥irhen seen on an open drawer. Also, two different 
sized ball retainers are needed, further increasing 
cost 

R6S. 3, 4, and 7 of U.S. Patent No. 4,469,384 
(Rer et al.) discloses a similar collinear axis slide. 
IHowever, the resulting slide is not symmetrical, re- 
quiring separate fabrication of the outer and inner 
channel members. This increases manufacturing 
costs. Also, the inner channel member is very narrow, 
providing little space to mount the large fasteners, 
bolts or tat>s required in a heavy-duty application. De- 
signers desire to provkle a slide which reduces man- 
ufacturing costs by incorporating symmetrical parts, 
and whteh provides a large mounting surface area. 

Another approach of the prior art is to use non- 
collinear bearing pairs in which separate central re- 
tainer members serve as raceways for the bearings. 
For example. FIG. 1 of U.S. Patent No. 3,712.690 
(Fall) discloses a drawer sikfe comprising inner and 
outer raOs and an Intermediate element operatively 


associated with both raQs to permit longitudinal slid- 
ing movement along the three major elements. The 
intermediatB element indicated generally by numeral 
24 comprises a bar 25 fornned to define longitudinal 
5 trackways 26 and 27 receiving bearings 15 and 16.An 
Uentkal. oppositely arranged bar 28 is secured to the 
bar 25 and provkles outwardly opening trackways 29 
and 30. 

Use of separate bars 25 and 28 nr^ke the device 
10 of Fall susceptible to bending and twisting stresses. 
Also, a separate manufacturing operatton is needed 
to fasten the bars 25, 28. Thus, designers of drawer 
sIkJes desire to provkie a slide in which the central 
slide member is structurally stable, and in whk:h few 
15 manufecturing operations are needed. 

Accordingly, the present invention provides a 
vertk:aily and laterally thin slkJe apparatus for slidably 
supporting a heavy article or drawer in an enclosure, 
comprising etongated outskle channel means for slid- 
20 ably attaching the apparatus to a drawer and an en- 
closure, a plurality of bearings slidably retained in the 
channel means by parallel, opposed bearing retain- 
ers, and by an inner retaining means comprising a 
central member unitarily formed with top and bottom 
2S parallel pairs of raceways for gukling the bearings. 
Use of a single central member with raceways for four 
separate sets of bearings enables construction of a 
thin, strong drawer slide for carrying heavy loads. In 
the presently preferred embodiment, the central 
30 member is formed to resemble an "1" beam with the 
raceways formed in double-thickness arms of the "1" 
using short lateral walls secured using a hairpin bend 
to raceway members. 

^FIG. 1 is a perspective view of a prfor art drawer 
35 and sIkJe arrangement; 

FIG. 2 is an exploded, isometric view of the slide 
elements of the inventton; 
FIG. 3a Is a cross^ectton of a first embodiment 
of a sikle taken along line 3-3 of FIG. 4; 
40 FIG. 3b is a sectbn view of a second, preferred 
embodiment of the slide of FIG. 2; 
FIGS. 3c to 3e are sectton views of third, fourth, 
and fifth embodiments; 

FIG. 4 is an exploded isometric view of the pre- 
45 ferred embodiment of FIG. 3b; and 

FIG. 5a to 5c are section views of alternate em- 

bodinwnts of the invention. 

In the following detailed description of the prefer- 
red embodffnents, specif ic terminology is used for the 
50 sake of darity. IHowever, the invention is not limited 
to the specific terms selected, but rather includes all 
technteal equivalents functtoning in a substantially 
similar manner to achieve a substantially simQar re- 
sult 

55 General construction details of so-called three 
part drawer sikies are well known in the art Three 
part drawer slUes are used in full extenston applica- 
ttons whereas a two-part slide can only achieve 
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three-quarters extension. Typical prior art three part 
drawer slides, ball bearing retainers, channel menv 
bers and stop ntechanisnns are shown in U.S. Patent 
Nos. 4,537,450 (Baxter); 4,991,981 (Baxter); and the 
patent references discussed above In the.section en- 5 
titled "Badcground of the Invention." The reader is di- 
rected to these references for general construction 
details and configurations of three part drawer slides. 

FIG. 1 shows a typical three-part slide installation 
for an enclosure and drawer. A drawer slide 1 0 pro- io 
vides means for sliding a drawer 11 in enclosures 
such as an article of fiirnfture 12. The drawer slide 
comprises an outer slide member 20 which is aff bced 
to an interior wall of the article of furniture; an inter- 
mediate slide member 30 which Is slldable In the outer is 
member 20; and an inner slide member 40 af f foced to 
a side wail 11' of the drawer. Ball bearings enable 
slide member 40 to smoothly telescope in and out of 
the Intermediate member 30. Ukewise, baR bearings 
mounted between intermediate member 30 and outer 20 
member 20 enable the intermediate member to slide 
through the outer member. The t>earings are mounted 
in bearing retainers which are omitled from FIG. 1 for 
darity. Astop (not shown) is usually provided to pre- 
vent the drawer from being pulled entirely out of the 2S 
article of furniture. 

The present invention provides a device for use 
in three-part drawer slides of the general type dis- 
closed in the references cited above. Referring to 
FIG. 2, a first embodiment of a slide 1 of the invention 30 
comprises symmetrically identical left and right outer 
outside channel members or channel means 20, 40 
for slidably attaching the slide to a drawer and an en- 
closure or article of furnitura. An inner retaining mem- 
ber or retaining means 30 is provided for slidably re- 35 
tainlng ball bearings or t)earing retainers between the 
outside channel memt>ers. The bearing retainers are 
not shorn in RG. 2 for clarity but are shown in FIG. 
4. The outside channel members can be made in any 
desired length to fit drawers of different sizes. 40 

Since the outside channel members are symmet- 
rical, either the left channel member 20 or the right 
channel member 40 can be aff bced to the interior of 
the enclosure. Likewise, either of the outside channel 
members can be secured to the drawer. Moreover, 45 
both channel members provide a large surfoce area 
to receive a fastener. 

A detaOed cross-section view of one embodiment 
is provided in FIG. 3a. In FlGs. 3a and 3b, like parts 
of channel members 20, 40 are designated with cor- so 
responding reference numerals. The discussion be- 
low relates to the right outelde channel member 40 In 
FIG. 3a, but the same parte are provkJed in symmet- 
rically opposite locatk>ns on the left outelde channel 
member. Indeed, the left and right channel members 55 
can be nuinufactored In identical form and assembled 
in opposite orientation, thereby reducing manufactur- 
ing coste and time. 


The outeMe channel members can be made of 
roll-formed metal such as cold-rolled steel or stein- 
less steel or any other rigid material. Alternatively, the 
channel members and inner or intermediate slide 
members can each be made of extruded or broached 
metal or any other rigid material. As indicated, the left 
and right outelde channel members 20. 40 each in- 
clude a generally vertical wall 22, 42. Preferably, the 
vertical wall 42 is unitarily formed with upper and low- 
er Inwardly curved retaining walls 44A, 44B. In this 
descriptbn, 'inwardly" means toward a vertical cen- 
ter axis of an inner sikie member 32. Each curved re- 
telnlng wall Includes an interior raceway or bearing 
surface 46A, 46B. The bearing surface provkJes a 
first sliding surface or raceway for a plurality of ball 
bearings 70. 

A hole 48 can be provkied in the vertical wall to 
enable securement of the sikle apparatos to a drawer 
or enclosure using a threaded fastener 50. AM pan 
head screw can be used for fastening the slide to for- 
niture. Of course, any suiteble type of fostener can be 
used. In metal furniture or enclosures, bayonet tebs 
are preferred in the trade rather than screws. Accord- 
ingly, the hole 48 can be omitted or replaced with the 
bayonet tebs or other suiteble fastening means. 

The ball bearings 70 are reteined in left and right 
ball bearing reteiners 60L, 60R. The ball bearing re- 
teiners are symmetrically identical, thereby reducing 
manufacturing coste by enabling a single type of re- 
tainer to be used on both sides of the apparatus. As 
is indicated in the drawing, both left and right retein- 
ers 60L, 60R include corresponding parte in a like ar- 
rangement 

The right ball bearing reteiner 60L includes a cen- 
trally Indented or Inwardly formed vertteal wall 62. 
The deformation of the wall provides clearance space 
for a fastener such as the head 52 of the threaded 
fostener 50. The vertical wall 62 is joined using upper 
and tower angled walls 64A, 648 to upper and lower 
vertical walls 66A, 66B. The upper and lower walls 
are, in torn, connected to reteining arms 68A, 68B. 

The general construction of ball bearing retainers 
is well-known In the art The retainers ensure that 
each ball remains spaced apartfirom ite neighbor For 
example, the ball bearing retainer disclosed in U.S. 
Patent No. 4,991,981 (Baxter) or 3,712,690 (Fall) is 
suitable for Inoorporatton In the mechanism disclosed 
herein. 

A central, internr^iate or inner elide member 32 
is provided and preferably Is formed in a generally 
shaped single piece of roll-formed steel. Extrusion or 
broaching of the inner sIkie member are also specif- 
ically contemplated, and plastic polymers such as 
Delrin, or any other rigid material can be used. The 
unitary constructton adds structural stability and re- 
duces manutacturing coste of the entire apparatus. 
Moreover, the central member may be inverted or re- 
versed without affecting the operatton of the mecha- 
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nism. 

As indicated in FIG. 3a, the inner slide memt>er 
30 comprises a central vertical wall 32 unitaray 
formed with upper and lower short horizontal walls 
34A, 34B. Preferat)ly, the horizontal walls are Joined 
at an approximately right angle to the central wall. Us- 
ing a sharp or hair pin t>end, the walls 34A. 34B are 
bent t>ack upon themselves to form upper and lower 
parallel raceway members 36A, 36B. Preferably, 
each of the raceway members includes two abutting 
arcuate raceways 38A, 39Aand 388. 398. The race- 
ways provide a second sliding surface or raceway for 
each of the ball bearings 70. 

Thus, in operation, when the outside channel 
members are moved in or out, a ball bearing wfll simul- 
taneously rotate on the raceway formed by the inside 
of the outside channel members and the outward>fao- 
ing surfaces of the raceways on the inner slide mem- 
ber. 

Preferably, a central vertical axis of the central 
wail of the inner slide member is located directly be- 
tween parallel vertical axes of the ball t>earings. Thus, 
the central wall 32 forms a center line or center point 
of the mechanism. 

A presently preferred embodiment of the central 
member is shown in FIG. 3b. This preferred embodi- 
ment includes additional short horizontal or lateral 
walls 34C, 34D integrally Joined to the adjacent arc- 
uate parallel raceways 39A, 398. The lateral walls can 
be formed by an additional sharp or hairpin bend 94 
in the metal used to form the raceways 39A, 398. The 
walls 34C, 34D are folded over and abut the upper 
and lower shoulders 92A, 928 of the central wall 32. 
This arrangement results in a narrow airspace 90 run- 
ning longitudinally through the central member 32. In 
a third alternate embodiment shown in FIG. 3c, this 
air space can be eliminated by forming the central 
nnember as a solid cold-rolled section of metal. Such 
a third embodiment would have the perimeter prof Oe 
shown in RG. 3b, but air space 90 would be filled with 
solid metal. 

The preferred embodbnent of FIG. 3b adds fur- 
ther structural strengh to the central nnember by pro- 
viding a double-thickness raceway structure since a 
lateral wall is disposed under each raceway. This en- 
ables the central member to carry weight, in the 
range of about seventy-five to one hundred pounds. 
The embodin^ent of FIG. 38 can be incorporated in a 
slide with the structure of FIG. 4. 

FIGS. 3c 3d, and 3e show alternate embodi- 
ments of the central or inner member 30. In FIG. 3c, 
the inner member is formed as a solid bar of rolled 
material In a generally T-shaped form. The bar conv 
prises a vertical central wall 32 and upper and lower 
plates 36A. 368. The plates each have plural, parallel 
arcuate raceways 36' formed therein. Preferably, the 
solid center member comprises a single roll-formed 
metal bar, such as a cold-rolled steel bar. 


FIG. 3d DIustrates an arrangenmnt with double- 
thickness raceway members and a double-thickness 
central vertical wail. The embodiment of FIG. 3d is 
similar to FIG. 3b. However, in FIG. 3d the short lat- 

5 oral walls 34C, 34D of FIG. 3b are replaced with walls 
34E, 34F. Each of the walls comprises a short lateral 
wall Joined to a vertical wall 35. The lateral wall and 
the vertical wall are preferably integrally joined at ap- 
proximately a 90^ angle indicated by reference nu- 

10 moral 37. The central member can be formed from a 
single, roll-formed strip orsheet of metal or other rigid 
material. The walls 34E, 34F can be formed by roll- 
forming extenstons of the raceway members, 36A. 
36B so that the raceway members wrap around with 

15 an addittonal hairpin bend and an angular bend at 
point 37. Thus, the entire central nr)emt>er can be 
formed from a single flat strip of nnetal using an ap- 
propriate number of roll-forming operations. This ar- 
rangennent results in a generally T-shaped member 

20 with double-thickness raceways and a double-thick- 
ness central member which is extremely strong. The 
member has the structural characteristics and 
strength of an 1*-beam but omits noaterial in the air 
spaces 90, thereby reducing material costs. 

25 In RG. 3e, the intermediate member is fornr^d as 
a generally *Z"-shaped member having a central wall 
32 diagonally disposed with respect to the outer 
members 22, 42. Top and bottom raceway members 
36A, 368 are joined to the top and bottom ends of the 

30 central wall 32 at an acute angle indicated by refer- 
ence numeral 37. In this arrangement, the cross- 
section profile of the bearing retainers 60U 60R is 
modified to accommodate the angled prof ie of the in- 
termediate member. In particular, each t)earing re- 

35 tainer comprises a generally vertical, centrally^e- 
formed portion 63 and an angled portton 61. The an- 
gled portton of the bearing retainer is formed parallel 
to the angled central wall. Thus, the modeled bearing 
retainer provkles clearance for a fastener to protrude 

40 adjacent to the central member, and acconrunodates 
the angled shape of the central member. 

^ Several mounting arrangements are possible. As 

shown in FIGS. 4 and 3k>, the outer slide membera 20, 
40 can be provMed with a plurality of outwardly ex- 

45 tending bayonet tabs 13, 15. FIG. 3b shows a side 
wall 12^ of an enclosure 12. A bayonet tab 13 formed 
integrally with the outer slide member protrudes out- 
wardly into the enclosure and engages a slot or hole 
49 in the enclosure. The tabs can be integrally formed 

50 with the outer slide members or can be welded there- 
to. The tabs are fornned with an *S*-curved section 
13' which enables the tabs to securely grip the side 
wall via spring tension, as is known in the art When 
a plurality of tabs are used, the slkJe can be held rig- 

55 idly against the wall 12'. Upwardly facing tabs 1 5 can 
be provkled on the opposite outer sikte member for 
engaging nrtatching slots in a drawer (not shown) of 
the enclosure. 
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TTiis mounting arrangement is preferred in metal 
fiirnilurB such as f De cabinets, in which screws do not 
provide enough shear strength or would protrude 
from the cabinet and be aest heticaliy unappealing. As 
one sidled in the art wfll recognize, the exact ar- 
rangement and number of tabs and slots is notcritical, 
and can vary depending on the load-carrying capaci- 
ty desired for the slide. Also* the side wall 12 can be 
spaced apart from an interior ¥vall of the enclosure 
(not shown) and welded thereto. In use, a furniture 
manufacturer places the corresponding slots of the 
slide over the tabs prefabricated in the furniture, and 
pushes the slide firmly down onto the tat>s, resulting 
in a tight, permanent securement 

FIG. 5a shows a typical mounting arrangement 
for a drawer slide 1 0 secured between a wall of an en- 
closure 12 and a side wall 11' of a drawer 11. Mount- 
ing screws 50 are used to secure the outer members 
of the slide to the drawer and enclosure. 

Alternate nrKHjnting arrangements are shown in 
FIGs. 5b and 5c. A lip mounting arrangement Is shown 
In RG. 5b, In ¥fhlch a flat mounting plate 100 is spot- 
welded or formed integrally with one outside member 
20. The plate can be secured to the bottom lip 17 of 
the drawer wall 11' using a suitat>le screw or fastener 
102. 

RG. 5c shows a shrouded or undernraunt ar- 
rangement The plate 100 is secured to an outer mem- 
ber 40 of the slide by welding or other rigid secure- 
ment Avertical fastener 102 secures the plate 100 to 
the side wall 11' of the drawer. Additionally, a "U"- 
shaped bracket 150 is used to secure the slide in a 
spaced apart relationship with enclosure 12. The 
bracket includes spaced-apart vertical walls 1 52, 1 54 
which are respectively secured to the enclosure and 
to an outskle member of the slide. The first vertical 
wall 152 can be secured to the enck>sure using any 
suitable fastener 156, such as a screw. The second 
vertical wall 154 is preferably spot-^iveMed to the out- 
er slide member 20, i.e., the outer member opposite 
the plate 100. 

As indk»tBd above, the present inventton pro- 
vides a novel and unique apparatus for fadlHating 
support and snnooth sliding of drawers in articles of 
furniture. A unltarily-formed central or Inner slide 
member provides a plurality of raceways for four sep- 
arate sets of ball bearings, wtth reduced manufactur- 
ing costs and simpler oonstructton than shown in the 
prior art 

The Invention nr^y be practiced In many ways 
other than as specifteally disclosed herein. For exam- 
ple, the drawings are not rendered to scale and the 
size of vertical walls 22, 42, 32, 62 can be modified. 
Thus, the scope of the invention should be deter- 
mined from the appended dalms. In which: 


Claims 

1. A full-extension slide apparatus for slidably sup- 
porting a drawer, comprising: 

5 left and right channels for mounting the ap- 

paratus to a drawer and an artkde of furniture; arid 
a plurality of bearings slidably retained in 
the channels by an T-shaped central member 
having a single vertk»l wall of a single thickness 

10 unltarily formed with top and bottom paire of ra- 
ceways for guiding the bearings, the central 
member having a honK)genous cross section, 
whereby the thickness of the slide apparatus is 
minimized. 

15 

2. The apparatus of claim 1 , each of the pairs of ra- 
ceways comprising a plurality of abutted arcuate 
bearing raceways formed as a continuous piece 
with the central wall. 

20 

3. The apparatus of daim 1 , wherein the pairs of ra- 
ceways are double the thickness of the central 
membere and unltarily roller formed therewith. 

25 4. The apparatus of dalm 1, wherein the central 
member Is a single sdkl "1"- shaped bar having 
top and bottom plates extending laterally on each 
skie therefrom forming adjacent paira of arcuate 
raceways In each of the plates. 

30 

5. A generally "Z"-shaped intermediate sikje mem- 
ber comprising top and bottom generally horizoiv 
tal walls, each of the horizontal walls having a pair 
of raceways formed therein and having opposite 

35 lateral ends respectively affixed at a first acute 
angle to top and bottom ends of a single angularly 
disposed central wall, the first acute angle having 
an angular measurenrtent greater than a second 
angle defined by the central wall and a vertteal 

40 axis perpendicular to the horizontal walls. 

6. A slkle apparatus comprising: 

left and right vertical channel members; 
a plurality of bearings retained in bearing 
45 retainer means and sikiable in the channel menv 
bere; and 

a generally "Z'-shaped intermediate menv 
ber for slidably gukJing the bearings, the inter- 
mediate member comprising top and bottom gen- 

50 eraPy horizontal walls, each of the horizontal 
walls, having apair of raceways formed therein 
and having opposite lateral ends respectively af- 
f bced at a first acute angle to top and bottom ends 
of a single angularly disposed central wall, the 

55 first acute angle having an angular measurement 
greater than a second angle defined by the cen- 
tral wall and a vertical axis perpendicular to the 
horizontal walls. 
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